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Abstract—  The Amniotic  membrane  with the growth factor 
content has  beneficial effect for wound healing. The fabrication 
of  Bovine  Freeze  Dried  Amniotic  Membrane  (FD-AM)  with 
sterile  gauzing has  been  performed  for  wound  dressing 
application.  The aim of this study was to know the potency of 
bovine  amniotic  membrane  as  wound  dressing.  The 
manufacturing of Freeze Dried Bovine Amniotic Membrane (FD-
AM) with sterile gauzing is started with separating chorion from 
amnion  membrane  using  blunt  dissection,   rinsed  with  sterile 
saline amniotic  membrane  and  aquadest,  immersed amniotic 
membrane  with NaOCl,  stretching amniotic  membrane  on the 
brass  which  is  layered  with  sterile  gauze,  and  freeze-drying 
process.  Freeze Dried Amniotic  Membrane (FD-AM) has been 
characterized for its cytotoxicity,  content of protein related by 
molecular weight, and the wound healing capability showed on 
re-epithalization  percentage  and  collagen  scoring  (via 
Histopathology anatomy test). Bovine  amniotic  membrane  has 
been proven as non toxic material   which is showed by 99,69 % 
of  fibroblast  cell  alived in  material  cytotoxicity  test.  Bovine 
Freeze Dried Amniotic Membrane (FD-AM) consists of protein 
with molecular weight of 70 KDa. The ability of wound healing in 
mice skin is proved by 100 % re- epitalization percentage on day 
3, 6, and 13  and  about increasing collagen density on day 3, 6, 
and 13 which is showed by collagen scoring. In conclusion, the 
Bovne  Freeeze  Dried  Amniotic  membrane  is  potential  for  the 
candidate of wound dressing.
Keywords—bovine freeze dried amniotic membrane; non toxic, re-
epithelization, collagen, wound dressing.
INTRODUCTION
Wound treatment still becomes health major problem now 
days and the most crucial aspect is wound dressing. There are 
many kind of wound dressing that have been developed, like 
alginate  membrane,  amniotic  membrane  etc.  Amniotic 
membrane that have been used as wound dressing was human 
amniotic membrane. Human amniotic membrane has ability to 
suppress  inflammation  and  scar  formation,  and  increase 
wound healing process[1].
There  are  many  kind  of  wound  dressing  based  on  the 
material  ingredient.  The  damaged  tissue  will  need  growth 
factor in wound healing process and amniotic membrane will 
be  useful  as  wound  dressing  because  of  its  growth  factor 
contents. 
One of the source of amniotic membrane is from bovine. 
Bovinewas a mammal  that  has  been  used  in  many  field 
because if its production, like milk, meat, skin etc. but, there is 
still  a  part  of  cow  that  seldom  used,  that  is  amniotic 
membrane.  Bovine  amniotic  membrane  has  many  growth 
factors that will be useful if used as wound dressing. Based on 
data on Statistic Central Agency (BPS), Indonesian national 
cow production in 2011 has reached 13.6 million units. Based 
on  that  fact,  we  know  that  production  of  bovine  amniotic 
membrane  has  been  increased  too.  In  membrane  amniotic 
process, it’s needed to do screening of bovine health history. 
After that, bovine amniotic membrane is ready to be processed 
as wound dressing. That is because amniotic membrane has 
growth factor content. 
This research headed for knowing the application of bovine 
amniotic membrane as  skin  wound dressing and comparison 
with human amniotic membrane. On the past research, bovine 
amniotic membrane is used to heal cornel ulceration in dog 
and the result show that this material has high healing rate and 
caused proliferation in feliscorneal epithel[2]. 
MATERIALS AND METHODS
The  materials  used  in  this  study  were  bovine  amniotic 
membrane (bovine type wasFriesian  Holstein),  NaCl 0,9%, 
NaOCl 0,05%,  alcohol,  distilled  water,  filtern  paper,  and 
aluminium foil. The tools used in this study were freezer and 
lyophilizer.
There  were  two processes  to create the wound  dressing 
from  bovine  amniotic  membrane.The  first  process  was 
cleaning the  amnion  membrane.  There  were  two steps  in 
cleaningprocess,  first  rinsed  with  sterile  salineand  distilled 
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water, and immersed the amniotic membrane in NaOCl 0,05% 
for  24  hours.The  second  process  was  used  to  fabricate  the 
wound dressing. Amniotic membrane was paced and stretched 
on sterile gauze and was taken in -800C deep freezer. Freezing 
process was about 12 hours.Then drying process is done by 
taking amniotic membrane in lyophilizer.
A. Cytotoxicity Test
Cytotoxicity which is used is  MTT assay  methods. MTT 
assay  were  performed  using  BHK-21 cells.  BHK-21  cells 
cultured in monolayer form Eagle's medium with 5% FBS and 
grown in Roux culture bottles were then incubated at 37 ° C 
for 48 hours.Cell culture is washed with PBS for 5 times that 
aims to remove excess serum left. Then added trypsin versene 
to remove cells from the walls of the bottle and separating the 
bonds between cells in order not to gather.Cells at a density of 
2  x  105  put  in  100  mL  of  media  (media  eagle's  6%  1% 
penicillin-streptomycin, fungizone 100 units / mL), and then 
transferred into a 96-microwell plate in accordance with the 
number of samples and control.  Each sample was sterilized 
with UV light for more than overnight., Then 0.05 grams of 
sample was dissolved in 1 ml of ethanol. Sample solution is 
inserted  in  a  96-microwell  plate  as  much  as  50  mL.  Then 
incubated 24 hours at 37° C.MTT reagent 5 mg / mL which 
was dissolved in PBS was added to the media as much as 10 
mL  for  each  well  and  then  incubated  for  4  hours  in  a 
temperature of 37 ° C.DMSO solvent was added to each well 
of 50 mL and then centrifuged at 30 rpm for 5 minutes. After 
centrifuged, sell optical density can be calculated with Elisa 
ReaderMTT assay is based on the ability of a living cell to 
reduce yellow MTT salt into blue-purple formazan. The more 
density of blue-purple, the more cells are alive.
B. SDS Page Test
SDS-PAGE (Sodium Dodecyl Sulfate- Poly acrylamide Gel 
Electrophoresis) test  that  aims to identify what proteins are 
present in bovine FD-AM. The basic theory which is used is 
electroforesis  Results of  SDS-PAGE test  form blue ribbons 
will be compared with the protein marker bandsSDS-PAGE 
Test  used  1811  BC  Fermentas  marker.  Human  amnion 
membrane and bovine amnion membrane was add with SDS 
and each of  the membranehad sentrifuge process  to get  the 
solution.  Afterwards,  the  solution  dip  into  Polyacrylamide 
Gel.  Then,  the  process  was  running  by  electrophoresis 
method.
Histopathology Anatomy Test
Experimental animals used were male mice weighing 20-30 
grams and 2 months old. The process of data retrieval is done 
by wounding mice with incisions way then cover the wound 
with bovine amniotic membrane which is covered with sterile 
gauze. Mouse skin decision-making process to proceed to the 
anatomy of the histopathological preparations done on days 3, 
6, and 13. mouse skin which has been excised then fixed with 
a solution of BNF (Buffer Neutral Formaline) ± 10% for 48 
hours.  After  fixation,  tissue  processing  was  done  by 
dehydration with graded concentrations of alcohol,  clearing, 
infiltration with paraffin tissue processor machine. The next 
process is the manufacture of blocks (embedded block) using 
paraffin,  making  preparations  network,  deparafination, 
staining, mounting, then the last stage is the observation by 
microscope Olympus Optical Japan.
RESULTS AND DISCUSSION
There were percentage of baby hamster kidney (BHK) 21 cell 
live to show the material was non toxic.  Table 1 shows the 
result of citotoxicity test (MTT assay) :
TABLE I. THE RESULT OF CYTOTOXICITY TEST
Number
OD 
control
OD 
media
Bovine 
amnion
Human 
Amnion
0.386
0.451
0.412
0.457
1 0.371 0.104 0.242
2 0.326 0.093 0.393
3 0.262 0.119 0.322
4 0.337 0.121 0.392
Total 1.296 0.437 1.394 1.706
Average 0.324 0.110 112% 148%
Table  1  living  cell  percentage  obtained  of  the  bovine 
amnion is 112% and human amnion membrane is 148%. The 
percentage  of  live  cells  over  100%  in  the  whole  sample 
showed that  bovine amniotic  membrane and  glutaraldehyde 
were used as raw material for the manufacture of alloy human 
amniotic  membrane-glutaraldehyde  safely used as  cover for 
injuries not toxic to fibroblasts, because the material is said to 
be toxic if the percentage of cells live less than 50%[2].
The  result  from  SDS  Page  is  obtained  by comparing 
between  blue  band  and  protein  marker  band.  The  result  is 
showed in figure 1:
Fig. 1.  The Result of SDS-Page test (a. Human Amnion membrane, b. Bovine 
FD-AM, c. Marker Fermentas SM1811)
Based  on  protein  ladder  and  protein  marker  Fermentas 
SM1811, picture 1.a was results of  SDS-PAGE test human 
amniotic membrane showsprotein 70 kDa in molecul weight . 
Picture  1.b.  was  bovine  amnitic  membrane  wich  show the 
same protein in human amniotic membran 70 kDa in molecul 
weight. Bovine FD-AM has the potential to serve as wound 
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dressing  because  bovine  FD-AM  have  the  same  molecular 
weight of protein with the human amniotic membrane.
Histopathology  Anatomy(HPA)test  was  used  to  know 
Bovine  amniotic  membrane  as  wound  dressing  when  was 
applicated  on  tissue,  in  this  test was  used  mice (Mus 
musculus). After mice has been incised, the wounds are closed 
by bovine ambiotic membrane and human amniotic membrane 
as positive control, and several grups of  mice did not closed 
by wound dressing as negative control. Day 3, 6, and 13 mice 
have been excised, then skin which was the result of excision 
was made becamepreparations. Total of preparationswere 27, 
which  3 timesrepetition in eachgroups.  The preparationswere 
observed by re-epithalization percentage and collagenscoring. 
The result of re-epithalization percentage is showed in table 2 
and the result of collagenscoringis showed in table 3:
TABLE III. THE RESULT OF RE-EPHITALIZATION PERCENTAGE
TABLE IIIII. THE RESULT OF COLLAGEN SCORING
Membrane Type Day Scoring result
Bovine FD-AM 3 +1
Bovine FD-AM 6 +2
Bovine FD-AM 13 +3
Human FD-AM 3 +0
Human FD-AM 6 +2
Human FD-AM 13 +3
Control 3 +0
Control 6 +2
Control 13 +3
Based on Histopathology anatomy (HPA), which is divided 
into two measurements, that was re-epithalization percentage 
and  collagen  scoring,  the  bovine  freeze  dried  amnion 
membrane  covered  sterile  gauze  is  convenient  becoming 
wound dressing because by covering the woundswith  bovine 
freeze  dried  amniotic  membrane had  both  more  lengths  of 
epithel closed and more densities of collagen embodiment.
The result of histopathology anatomy test were picture of 
skin tissue of mice. It showed from Figure 2, that was used to 
measure re-ephitelization percentage and collagen scoring. 
    (a)                             (b)                            (c)
           (d)                             (e)                             (f)
          (g)                             (h)                             (i)
Fig.  2.  The Result of histopathologyanatomy test : skin 
tissue of mice covered by bovine FD-AM (a. after 3 days, b. 
after 6 days, c. after 13 days), Skin tissue of mice covered by 
human FD-AM ( d. after 3 days,  e. after 6 days,  f. after 13 
days), Skin tissue of mice uncovered ( d. after 3 days, e. after 
6 days, f. after 13 days).
Type of 
Membrane
Day
Wound Length (cm)
Percentage of re-
epithelization
Total
Epithel 
closed
Bovine 3 0,310 0,310 100%
Bovine 6 0,220 0,220 100%
Bovine 13 0,574 0,574 100%
Human 3 0,199 0,199 100%
Human 6 0,198 0,198 100%
Human 13 0,879 0,879 100%
Control 3 0,840 0,246 29,286%
Control 6 0,192% 0,192% 100%
Control 13 0,419% 0,419% 100%
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CONCLUSION
Bovine  amniotic  membrane  was  prospective  wound 
dressing  based on  Cytotoxicity  test,  SDS  PAGE  test,  and 
Histopathology Anatomy (HPA) test.  The results  show that 
Bovine amniotic membrane is not  toxic  which is showed by 
99,69 % of fibroblast cell alived in material cytotoxicity test. 
Bovine Freeze Dried Amniotic Membrane (FD-AM) consists 
of protein with molecular weight of 70 KDa. The ability of 
wound  healing  in  mice  skin  is  proved  by  100 %  re- 
epitalization percentage  on  day  3,  6,  and  13  and  about 
increasing  collagen  density  on  day  3,  6,  and  13  which  is 
showed by collagen scoring. 
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